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,54; Novel polyesters, their preparation and pharmacolgical use thereof 



•n ThP invention provides a polyester of a polyoi, said polyol containing at least 3 hydroxy! aroups and having a 
. «;nht of ud to 20 000 at least 1 hydroxy! group in said polyol being in the tomn or an ester, with a poly- or 
m °' e . CU ectTc^cId residue, each having a molecular weight of at least 5,000. 

°° P The polyester is useful for parenteral depot formulations containing a pharmacologically active agent such as 
bromocriptine, ketotifen or co-dergocrine. 



O 

CD 
CJl 

ro 
ro 



> 



6B 2 146422 A 



SPECIFICATION 

N ov.l.«.«.*e.rprep.r.t.on. n d U «. 



Novel esters. . „„ nnlvol esters with polymeric hydroxycarboxytic ester 5 

25 Cue to * pSSn. of Ph™^^S£S2K propel in the literature. In the 

Ei^opea^ application No. 92918, ere JJJ polymer hydroxycarboxylicestBr 

f^TuOOoTor P-lV^g^S^S^ SS) and sometimes additionally glycol* acd (M.W. 

* S^^L, ..s.avin^i.hmo.ecu.arproPonionso.suchpo.yo, radicals havetoohydrophiHc 

As esters are aoo ion is pract ically imposs»ble. ^ 

' nC ? rP °m a T e ria e |s P be condensed further. d ^ t the flna | tota | condensation 

^^^^ 

« hydrophobic active agents 
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AAAu. nn *nv turn oolv I ester* of the invent! n may be easy handled and be easily worked up to 
• h;?rti^ LentTand to produce pharmaceutical composition forms, e.g. microcapsules and 

ZSS^^^^ nt ^ consequently, they are eas^ to administer through an m.ection 

ne ^' e ' . v«,„,,ti«n nmvides an ester of a polyol, said polyol containing at least 3 hydroxy! groups and S 
5 The present invention P' 0 ™* 8 a " °, JJ \ h^roxyTgroup in said polyol being in the form of an 
haying a molecular weight y 
ester.^ap^-orco-pol^ 

,n another •^^•^^^SoTSpteW.OOO or a reactjvederiy^^ lactic acid or a 

^ZSZ^i^^SZS^ a" least a second hyoToxycarboxylic adSoT i functional derivative 10 
10 tS^S^^^^ ° f of at least 5.000. These products are 

indicated es polyol estersol '^T^J , , a chain of carbon atoms. A special polyol form is 

The polyol "^^^SZtoWtS. particularly 6 hydroxy! groups. Suitable polyols having a 

„ Sart^^^ rib r and Another preferred po,vo1 15 

15 »'" ear .f ™« u ™ n ^'" Restructure and containing 4to 30 hydroxyl groups. 

form is one having a p articu ,arly one or more saccharide units and with at least 3 

The polyols ° f / o ^ c J'"^l^of tuch polyols are those with a fructose structure. e.g. fructose itself . 
hydroxyl groups P^"J^5^*;j th ^J hav | n9 g , UCO se structure, e-g. glucose itself, or having 2 to 8 
Particular ff^^^^^^SL^ in *,% , nd /or 1 ApoaWon. especially in 1.4-positior,. A 

= SSa3S^ 

thre eormore specif, hydro^ 

=!7k. nr« e nt e a £ -hvdroxycapronic acid units, preferably up to 20 Mol%. 
30 m T^e tac«c acid units may ^ P r4nt in optica, pure form (D- or L-iactide form) or as the.r m.xtures. e.g. 
their racemicform (D-L-lactide form). produc tion of a product of the invention 

The P rese -;.' n ^'°" a ' S o 0 , G ^"ecuTar weigh of up to 20.000 and having at least 3 hydroxyl groups or a 

3 'rive 5 ^^^^ 

. . hv/Hmwearboxviic acid or a functional derivative thereof. 

,««?3 hvd owtoroups is reacted with lactic acid or additionally with at least a second hydroxyearboxyl.c 
Sin factor^ o'r dimeric cyclic ester form, in the presence of a catalyst, which makes a ring open.ng 

40 polymerisation feasible. 
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w !jf r - aH „„,„„, este , of t he invention may be purified and isolated in a conventional manner. 

The f ormed po yol **}*™a\eZt?™e\&t of the purified product may be effected using conventional 
m 2ST3SK ^n^Sn^riU (GPC) using polystyrene as standard (Mw) Dupont 

50 XS^^^A^ ™* 10000 ^ rom as *• co,umn and ,etranydrofuran as a so,vent at ro m 50 

^molecularweights Mw of the polyol esters according to the invention are preferably between 20,000 

^ZSn thl reaction and on the reaction conditions, e.g. the reaction temperature (see Example 8). A 55 
55 ^SZSSSSi may lead" to shorter polymer chains and thus to lower molecular weight polyol 

^Theisolation and purification may influence the molecular weight of tne purified polyol ester. Changing 
J?soIa? n and purification conditions leads to a change of the mo. cuter weight see Example 2)_ Smce the 

o« , mav exist aenerallv in fact as a mixture of molecules With chains of a drff erent length the 60 
60 P V Ln^h^SxrLre ^ayb influenced by is lation and purification methods, such as extraction. 

^/^Llar weight f th purified polymer may ba increased by removing low m lecular weight 
65 com; I undTefl-bya 9 ^ £cipitaLn the porymer. .g. In methano.. or by a membrane filtrabon. 65 



GB 2 146 422 A 



3 



10 



15 



. „* romnonents having lower molecular weights may be reduced by membrane filtration to 
The ■ mo ^^^; e m 2S' a 7 w ii8ht spectrum, determined by GPC. their peaks altogether have a 
such an extent, that ^^^ivlol the height of the peak Mw f the polymer. 
he i? W 0f 2£„ s ^ Provides a £?uU wherein in the GPC any separate low molecular weight peaks 
The ' nve " t,on J^ u a ''° o P 10 °I of the height of the peak Mw of the polyester. 
6 ^SSX—a-e part-.cu.arty .unable to incorporate act.ve agents and produce 

sustained release, f*^^SSZS^Sl^'*» po.yo. residue represent, the hydrophi.ic and 

The balance of ^phobic and ^ p ™£™ nobiefact J _ Mn De regulated by changing the 
,he P0 ,' V l^^^r^nlStSJSScy. g'oups. the chain length of the polymeric chains and the 
10 polyols, the extent oi eswnn ca soeci fic hydroxycarboxylic acid units in the chain. 

10 identity and rela *:;f particularly suitable for the preparation of 

The polyo •^P^^^^^Sa'^nnBcoioSuih, active agents. Such depot formulations 
pharmaceutical ^^"^Sna the active agent. Preferred depot forms are Implants (e.g. for 

Su^ 

15 ^ mU 2£Si« P rovideS 8 P»armaceutica.ry depot form, having a matrix of the ester 
rfXESE! J containing a pharmacologic. I.y active agent. 

20 eal^ to S^ndonen incorporating 

,n order to produce m.eroca ipsules. «^ J JJ^ ma * ™ a .am. solvent may th en be added and the 

^^^^^^^ *• - «* the " dHed l ° ^ 25 

25 microcapsules. dissolved or suspended, e.g. in methylene dichloride, and the polyo! 

25 Alternatively ^he ^•.■^^^SlJibfc, soLnt. e.g. methylene dichloride. after which the 

ester may be dissolved in a voumw. wa aque ous solution, e.g. buffered to pH 7. 

organic P^^iSJSilLr. The organic solvent may then be removed from the 

'S^^SS^t^^rr^^ be fi.tered off or separated by centrifuging. washed, e.g. 30 

.^flS-S^S^ are prefera!3,Y prepared in such a manner thatthev C3 " a,n u 0 8 

^ff^l^iilrnteriBtin.. microcapsules may be prepared containing at most 25 %, especial^ up 

J^S^^«"™*">« 250 miCr ° nS - 10 10 60 miCr ° nS ' StriV6d f ° r ' ° ° 
Militate passage *™. u « h '^Sto^SriJention may be used to administer a wide variety of classes of 
Th. depot tonr,u^o««jd no contraceptives, sedatives, steroids, suiphona- 45 

45 active agents, e.g. ph >"™f °f ' v ^ 9 e niymes,bronchodH«ora. cardiovascular drugs, analge- 
t—SSSS: St anuTinflammatory drugs, anti-parkinson drug, prolactin 
s ,cs, •? t, ™°"~ " a nti . asth matic drugs, geriatics and anti-malanal drugs. 

"ESS SS«ST517S used'orthe known indications of the particu.ar active agent mcorporated 
50 therein. . f n d t f orrnu Iation to be administered depends on a number 

J he t0 TeT^ 

: ge „t and the ^^iW * JS™^*, ma nner. The amount of the pharmaco.ogicaliy act.ve 

The de6,red j or ^"^? e \T e ^ hereof may be determined on the basis of known in vitro or m vivo 
agent required «^"^^^^tSZg. how long a particu.ar active agent concentration in the 
techniques. ^""^^^ degradability of the matrix may also beobtained by m vitro 

^r^S— wheJ,e amount of matrix materia.* in the musCe is 

weighed after ^^^"°^ Mion may be administered in the form of e.g. microcapsules, e.g. orally go 

forinasuspensi ninasurt.b. .,qu.d 

nopcci . Jnji ~ ~. a ft or 1 month 
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matrix has sufflcl ntly degraded, e.g. after 1 month. 
tomplM of doses for the preferred c mpounds are: 65 
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For or lectin secretion Inhibition with bromocryptine, for example an i.m. depot formula* n may be 
produced which daily provides 2.5 to 7.5 mg bromocryptine ov r about 30 days and contains for example 70 
to 230 mq bromocryptine mesylate. 

For the treatment of bronchial asthma with ketotifen, for example an i.m. depot formulation may be 
produced which daily provides 0.5 to 0.8 mg ketotifen over about 30 days and contains for example 1 5 to 25 5 

m PorSeleactivation of cerebral metabolism with codergocrine. for example an i.m. depot formulation may 
be produced which daily provides 0. 1 to 0.4 mg co-dergocrine in about 30 day. and contains about 3 to 1 2 

neoot formulations for other active agents may be formulated in analogous manner, e.g. to provide the 10 
known appropriate, e.g. therapeutic, concentration of active agent for parenteral use over an extended 

^As fndicated above tne V polymer degradation may be followed in in vivo and in vitro experiments, 
described in Examples 24 and 25. It may be seen that the polyol esters of the invention degrade faster than 
SesponolngTown po.ylactide and poly-lactide/glycolide acids and especially a aster degradat.on may 15 
he«en°n the early stage, e.g. up to 30 days, especially in the case of poly-lactlde/glycol.de polymer chains. 

MembranL filtraLn results in residual polymer products having in general jntheear1y stage especially -up 
to 30 days a smaller mass degradation rate as that of the corresponding non-filtered product In the cas of 
esldual pofyol esters of the invention, the degradation may be over 50% up to 30 days, and ,n the case of the 
,n Example 6 as described hereinafter about 70%. After 40 to 50 days it may be practically complete. 

InTn vitro and in vivo release rate tests the polyol esters of the invention may release the active agent at the 
«me rate order as for corresponding known polymeric poly- or co-poly-tactides. e.g. in 30 days. 

The active agents may be released mainly by diffusion from the matrix and only to a small extent by 
degradation of the matrix material. 
, e Thjo results in a more regular rate of release of active agent. 

An advantage of the polyester matrices of the invention in that after a pn.ct.caHy complete release of active 
agent thay may be quickly degraded to an acceptable size, which may be transported by the body fluids from 

^Mordingl^ine^e^ent invention provides a parenteral pharmaceutical depot formulation for use as en 
infant or microcapsules containing a pharmacologically active agent embedded or encapsulated ,n a 
Smer matrix said formulation being adapted to release all or substantially all the act.ve matenal over an 
extended period of time and the polymer being adapted to degrade sufficiently to be transported from the 
site of administration within 20 days after release of all or substantially all the active agen:. 
In the following examples all temperatures are in degrees Centigrade ana uncorrected. 
35 HYFLO is a known filtering aid. 

Polyol ester from DHi-glucose, DL-dilactide and diglycolide 

EX 7S4a(0 684 Mol) of diglycolide, 120.6 g (0.838 Mol) of DL-dilactide and 0.4 g (2.2 rr-Moi) of D(+)-glucose 
40 (C.2 %) were placed in a 1 .5 1 flask and heated, while stirring to 135= in an argcn atmospnere arter which 1 ml 
n'Sn-octoate was added. . . . . _.. 

The reaction is exothermic. The temperature increases to 172=. After 5 minutes st.rr.ng .3 d.scontmued and 
the brown viscous mixture is reacted further at 130-140° for 17 hours. After cooling 500 ml of methylene 
diehloride was added. The mixture was dissolved as much as possible by boiling and the solvent was 
. .inJrated Tnisorocedurewasrepeatedafterwhichtheresiduewasextractedadditionallyw.th500 
m^hvlene bichloride. The combined dark-brown solutions (in total 1500 ml) were purified with 50 g Hyflo, 
rnn Jntrated to 500 ml and treated with 500 ml of a 10% aqueous HCI-solution to remove the catalyst The 
tuition was washed five times with 500 ml of waterto pH 4.5 and diluted to 1 1 with methylene dichlor.de. 

The solution was treated with MgSO* and with Hyflo, concentrated to 500 mi and added dropw.se w.th.n 
«:n half an hour to 3 1 of methanol at -60°C. At this temperature the mixture was stirred for 3 hours. Then the 
product was filtered off and dried at 40°C in vacuo. 

The molecular weight was determined by gel permeation chromatography (GPC): 

Mw = 34 800 Mn = 19 600 Mw/Mn = 1.77 

Acid number: 6.8 g5 
55 Non-reacted lactlde: 1.7% 

Non-reacted glycolide: <0.4 % 

Molar ratio glycolide/lactide in the polymeric chains: 45/55 
NMR: 360 MHz; (CDCI3) 

5.20 (m. 0.55 H,-CH-lactic acid) . 
60 4.82 (m. 0.9 H, -CH 2 -glycolic acid) 
1.58 (m, 3 H. -CKMactic acid) 

ot-^2950 (w.CH 3 ); 1760 (S.-COOR); 1390 and 1420 (w.CHa); 1160 (s.-O-); 1090 (s.-O-). 
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•For analytical purp ses,se following commentary. 
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to s^oXa'aNsis that the glucose was incorporated into the po.ymer and that indeed a 
P °ltu?e7w^aten d to intensify the NMR-.iona. of the g.ucose. The g.ucose was a Uniform marked 

^^^^ 

ester: 

C "~?lZ% S * m i* id C 1BV 93 32 (d C-la)' 77.63 <t.C-5f»; 76.92 (t.C-3§); 75.57 <t,C-2B); 73.84 <t.C-3a); 
NMR C" ppm »-«JJg^V5S£»J?VlJ07 <t6-4a): 70.63 (tC^); tIJB .dxd. C-**). 

^^wf^&ly. 8984 <- <™ 72 51 - 6673 ,m - 6290 (m ' c " 6> - 

o?the test sample is about 30 % of the predicted va.ue. indicated that about 0.06 % f the 
glucose was incorporated (it was started with 0.2 %>. 
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& ^roduct of Example 4 was disserved in methylene dichloride and purified by a membrane filtration 
under a pressure of 2 atm. 

Amicon apparatus 
Membrane: DDS 6000 MwCO 
Type FS 81 PP 
Flow velocity: 2 f 2 ml/mi n 
The end volume was 2000 ml. 



40 



Res/due 

Mw = 42 200 Mw 

Mn = 31 300 Mn 



From NMR 
lactide 



= 1.35 



glycolide 



53 

= — (Mol ratio) 
47 



45 



Acid number 3.4 

non reacted 
non reacted 



lactide 
glycolide 
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Filtrate 

Mw = 21 600 Mw 



55 



= 1.58 



Mn 



13 600 Mn 



<0.2 % 
<0.4% 



From NMR 
lactide 



glycolide 



53 
46 



= — (mol ratio) 



Acid number 10.1 

60 non reacted lactid 1-2% 
non reacted glycolide <0.4 % 
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40 ml of toluene are heated in a 750 ml flask, wn.ie tnrnng w " ^ raisad to n 2 «. After 3 hours 

S,-octoate are added. The ^o^^^ d . ys , t , 10 , After 

5 £2SS 2T^^^^:^ and the ml«u d.luted at hoH.nfl temperature. 

purified with Hyflo and filtered. r<h cirf ue dissolved in methylene dlchloride and snaked with 
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Tole^JTr weight: Mw = 32 200; Mn = 18 400: Mw/Mn - 1.75. 

NMR and IR: As in Example 1. ^5 
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filtration from the product of Example 8 . 
Flow velocity: 1 ml/min 
5 The end volume was 2200 ml 
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Residue 

Mw - 26 200 Mw 

= 1 ,4b 



Mn - 18 000 Mn 



From NMR 
lactide 



glycolide 



62 

— (mol ratio) 
37 



15 



Acid number 4.0 

non reacted 
non reacted 



lactide 

glyCOlide 



<0.2 % 
<0.4% 



20 Filtrate 

Mw - 12 200 Mw 



« 3.75 



Mn = 3 300 Mr 



25 



Acid number 9.7 



non reacted 
30 non reacted 



lactide 
glycolide 



From NMR 
lactide 



grycolide 



<0.2% 
<0.4% 



60 

(mol ratio) 

40 



35 



40 



Example 10 b , ^ . nartideand 0 S35 g B^clodextrine were heated in a 500 ml«as<, wh.le 

26.1 g of diglycolide.39.6g of rx^llactideando^ 

stirring to W. in a nitrogene ^Pj^SSS^W* ter 10 minutes stirring was discontonued and 
distinctWexotnermic.Thetempe^ 

the brown viscous ^^^^SS^Si?«n an anaiogous manner as described ,n Example 1. 

Tbe 3 ,nf,=a:,on and .so f™™^ Mn = 723 00; Mw/Mn = 1-05. 
Molecular weight (GPU), mw 

Non reacted lactide: 2 % 

Non reacted glycolide: <C.4% 47 & 

Mol ratio glycoiide/tactide in the polymenc chains. 47/5- 
NMR and lR: As in Example 1. 
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^pro'duct of Example 10 was treated in an analogous manner as described in Example & The filtration 
pressure was however raised to 3 atm. 
Flow velocity 0.2 ml/min. 



Residue 

Mw = 72 200 Mw 
10 Mn « 59800 Mn 



1,20 



From NMR 
lactide 



glycolide 



53 
47 



_ — (mol ratio) 



10 



Acid number 1.0 
15 Filtrate 

Mw = 27 100 Mw 



From NMR 
lactide 



52 



20 



_ ^ 75 => — {mol ratio) 

Mn = 15 500 Mn glycolide 48 

Acid number 21. 2 



^hTproduct of Example 10 was treated in an ana.ogous manner as descri ,ed in Example 6. T*e filtration 
25 pressure was however raised to 2 atm. 
Flow velocity 0.3 ml/min 

Residue 

30 Mw = 76 700 Mw 

^ — - 1.06 

Mn = 72 300 Mn 
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Filtrate 

Mw = 67 900 Mw 1.43 
Mn = 47 600 Mn 
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%Tu P aUmounts of the residues of the Examples 13 and 14 lead, after intermediate dissolution in methyl ne 
dichloride, to a mixture of the following formation: 



45 Mw = 70 000 Mw 



40 



45 



- 1.36 



Mn = 51 600 Mn 
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Comments on Example 17 
.NMR (in CDCI3) 

8 (ppm) 5.23 (m, -CH- of lactic acid, 1 H); 4.83 (m, -C/y 2 - of glycolic acid, 1 ,73 H); 4.46 - 4.17 (m. -CW- and 
*CH T of mannitoi and of the terminal lactic- or glycolic acid units. 
5 Mol ratio: lactide/glycolide/mannitol = 1 :0.86 : 0.08. This corresponds to a Mw of 1530 (however in the 5 
signal 4.46-4.17 are also included the terminal lactic- or glycolic acid unite). 

Used amount mannitoi 672x 10~ 4 MoI%; incorporated amount 526x 10~ 4 Mol%. 



Comments on Example 19 

10 NMR (in CDCI 3 ) 10 
5 (ppm) 5.23 (m, -CH- of lactic acid, 1H); 4.9-4.65 (m, -CH 2 of glycolic acid, 1 ,5H); 4.45-4.10 (m, -CH^ of 
pentaerythritol and -CH- and -CH T of the terminal lactic acid or glycolic acid units, 1H); 1.58 (m. CH 2 of lactic 
acid,3H). 

Mol ratio lactide/glycolide/pentaerythritol: 1 :0. 75:0.1 5 (however in the signal 4.45-4.10 are also included 
15 the terminal lactic- or glycolic acid units). 15 
Used amount pentaerythritol 960x10"* Mol%, incorporated amount (from NMR) = 1000x10"* Mof% {the 
signals at 4.45-4.10 ppm do not exclusively relate to pentaerythritol). 



Determination of the degradation of poly ol ester in vitro 
20 Example 24 20 
30 to 80 jtm thick films are moulded from 5% solutions of the polyol ester of Example 6 in methylene 
dichloride. The films are dried for 50 hours at 40° in vacuo, thereafter several days in an desiccator containing 
P 2 0 5 . 

300 mg of the film, divided into little pieces were added to 30 ml of distilled water and shaken at 3T (50 
25 rpm). 25 
The amount of polymer was determined periodically by filtration and weighing. 



Example 25 

Implants in the form of tablets of 7 mm diameter and of 23 - 25 mg, pressed from a polyol ester granulate 
30 of Example 6 at 80 bar and 75° for 10 min., were implanted i.p. in rats. After a certain period they were 30 
extracted from the tissue with methylene dichloride, and thereby separated from organic tissue material, 
evaporated to dryness and weighed. 



Release of active agents from polyol ester matrices in vitro 
35 Example 26 35 
Release tests were carried out with microcapsules, which contained bromocriptine as active agent. The 
microcapsules were prepared according to the above described spray drying method with the following 
parameters: 

40 Bromocriptine mesylate 2.6 g 40 

Matrixpolymer of Example 

9 (residue) 10.0 g 

45 Methylene dichloride 100 ml 45 

Spray conditions (NIRO 
equipment) 

50 Temperature of the input 50 3 C 50 

Temperature of the output 40~C 
Air pressure 2 atm 



55 

Influx 32 ml/min 



55 
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■ Mr( driBd for 48 hours at 30" in. low vacuum, sieved «180 urn) 
After their preparati nth micr capsules ™ * ,I, n8d 1 7.9 % of the active ag nt. 

and washed with citrate buffer at pH (<18 ° Um > ** ™ crocapSU ' eS 

After repeated drying in low vacuum (48 hours, 35 ,0.1 oar, 

• • „ mMa uredatoH4becau8eofbettersolubilltyofbromocryptineatth.spH. 
N.B. The release in vitro was measured at pn « ■»« 

parameters: 

Codergocnne base r . 

Matrix polymer of ^ ^ 

example 5 

20 Methylene dichloride 40,111 

30 ml 

Ethanol 94% 25 

25 Emulsifying conditions: 

Volume ratio organic phase/aqueousphase: 1 :65 
Rotation speed of the turbine p = 3100 rpm 

The release was measured as described in Example 26. 



30 



30 



^pSss of Example 27 was carried out with the foMowing parameter: 

5g 

35 Ketotifen base 

Matrix polymer of 15 g 

example 5 ^ 
40 Methylene dichloride 80 ml 

Emulsifying conditions: 

Volume ratio organic phase/aqueous phase: 3:130 p = 2000 rpm 45 
45 tSc^ 

Release tests were earned out w.th ™™*P S "^ S pra Y drying process in the 

pIoduct'ofExample 4 and contained "*»Jromoenp£. ^ in a vehicle of 0.2 ml 

K teVen from the rabbit durinj |21 „„.„„ d bv a srecific radioimmunoa.iay and had . mean value of 

, ^lT^i^^^^ S * 1 .20 and 1 .80 n^,. 

CLMMS 60 
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least a second hydroxycarb xylic acid or a functional derivative thereof, th product havin 0 a p lymer chain 
^rSSSSllX^cffi or 2. in which the P o.y . is the linear po.yo, mannitol. p ntaerythrito.. 

* 'T' A prcou* iSIng to claim 1 or 2. in which the po.yol is a po.yo. with 6 hydroxy, groups. 6 
5 5. J proooc! according to claim 1 or 2. in which the po.yo. is a po.yo. with a cychc structure and w.th 4 to 

TTpTo'dlTa'ccording to Cairn 5. in which the poryo. is a po.yo. with one or more monosaccharide units 

I A D oduct acco ding to claim 7. in which the po.yo. is a po.yol. which comprise, one 1 uctose unrt. 
q A oroduct according to claim 1 or 2. in which the polyol is a po.yol with glucose structure. 
• !o a D S1 Sorting to claim SJnwh^ 

?' I o oouS according to c.aim 9, in which the po.yo. is a po.yol, which compnses 2 to 8 glucose unrts. 

""J^T^i^r^^ in which the poryo. is a po.yo.. in which the glucose units are 
^rT^^S^o Cairn 13. in which the po.yo. is a po.yo.. which comprises one P -cyc.odextrine ^ 
20 A product according to any preceeding claim, with acid residues, comprising 30 to 70 Mol% of 

S ^f ^p'oduc'according to any preceeding Cairn, with acid residues comprising up to 20 Mo.% of 

,n . molectnar^Sht of up to 20,000 and having at least 3 hydroxy, groups or a react.ve der,vat,ve thereof .s 
30 i^^.. 9 3e^S or a r'eactive derivative thereof and if desired with at .east a second 

**22 "A ?o Caim 21. characterised in that the product is subjected to membrane filtration. 

40 23. A process f^r ^ production of a product according to Calm 1. substantial* as herembefore 
described with reference to any one of the Examples. 
24. A product produced by any one of claims 1S:o 22. „.»„ ria i 

25 A product according to any claims 1 to 18 and 24 for use as a doprt matox material. 

26 A depot matrix materia. of a product according to any claims 1 to 18 and 24. conta.n.ng a ^ 
45 ^T^^^S^o^ according to Cairn 26. containing bromocriptine, Ketotifen. or 

"^T^^^S^^^S^ *» « as an imp,ant or psu, r s M t nin9 a 

pharmaceutically active agent 
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